Sanitized Copy Approved for Release 2011/09/13 : CIA-RDP80-00809A000600260240-6

COUNTRY  ugar T DATE OF

CLASSIFICATION comermmmrrac. {OHFIDENTI

CENTRAL INTELLIGENCE AGENCY * REPORY

INFORMATION FROM )
FOREIGN DOCUMENTS OR RADIO BROADCASTS = CD NO. 50X1 _HUM

INFORMATION 147

SUBJECT Sciantific - Meteorology

HOW DATE DIST. 1 NV 1549
PUBLISHED Monthly periodical -
WHERE
PUBLISHED Moscow ‘ NO. OF PAGES ~ 2
DATE '
PUBLISHED  Apy 1647
. SUPPLEMENT TO
LANGUAGE  Russian " REPORT N0,
. . a y l HATLONAL nmul i

(’F m& UHITER ZTATES WITXIN THE MTANINE OF EXDIONAGXN ACT o - - - ,
B s e Somrints 1 AnT ManuEd T A% SRAUTHORILED Pinzom 18 PO THIS 15 UNEVALUATED iNFORMATION

MW. IPIQDUC‘"O’Q QF THI® FONR 18 PIOHIITI 1
SOURCE Elektrichestvo, Mo 4, 1947, . 50X1-HUM
RELATIVE HEIGRT OF LIGHTING DRIEWPATICH
A. P. Belvakov, Crod Mcch Sci
’ A‘b All-Union Elec Eng Inst

[X Digest/

Iu tha period 1732 to 19%i consilereble reassarch was carried out by
sclentists of the VEI (A1l-Union Elscirics)l Engineering Inmstitute) on *he
svhject of selective properties of spark discharge to detarmine the marner
of thsir formation and the protective capacity of iightning rods in
different locations. Among the reuucurl vhose reports appeared in
"Elektrichestvo,” "Report of VEI,” and Byullcten' of VBI" were A. A.
Akopyan, T. 8. 8tekol'nikxov, L. I. Ivanov, K. Shaposhnikov, and the author
of ‘.&m prermt veport.

Sﬂkal nikov's Bathcd of inhibiting tha devalarmant of a lsadar by
resistesse (1537) made 1t possible to obtain *ime photogrsphs of high-voltage
spark-digcharge formation. Purther research cstallirhed the Aspendmace
of the Irotective action of lightning rods cn the absolute hemidity of
air, and in 1939 she suthor was able to evaluste the dejsndence of the
selective discharge paths on the rate of formation of discharge leaders. In
this connection, research on working models brought out the fact that
protective zones for different siza nodels, but with the some relative dimensions,
varied anticipaiad valuec bacesuse the sectionsl and aversge velocities
of ths Sischargs lesders changed os thz disensiops cf the model wers changad.

By comtrolling the rate of fornation of the discharge leaders it was possible
to obtain equivalent prohctin zones in both cases. .

. An expsrimeuntel method was developed by the author for determining
du iuﬂmnce of relative height H/h (where B equais height of diacharge or
"storn” ceater, and h eguls height of grounded rod) on the discharge patiern.
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A graph of eight curves was plotted for H/u ratios of 2, 5, 10, 20, 40,

80, 120, and 240 with r/h (r equals horizontal distance of "storm” center
from rod) plotted on x-axis {0 - 20) and hit ratic (hits divided by total
discharges) on y-axis. Apalysis of these curves reveals the following fects:
(1) for sxall values of H/b tiz rod was struck by avery discharge vhen the
storm center was overbead or vithin close range; {2) the percentage of
“hits for various positions of the atorm center with respect to the rod

was less influenced by this position as the relative height (H/h)} increased --
€.g., for E/h equals 2, all the discharges hit the rod from r/h eqnals 0-1.0,
while none hit the target after the atorm center moved beyond »/h equnls 2.2;
on the other hand, for H/h equals 120 the overhesd hits were less than 40 percent,
but hite continued to take place up te r/h eauals 20. In other words, as the
height of stowra center rela:ive to rod beight increases, the rod loses its
abllity to direct the discharges st itgelf. It should also ve noted that

for curve b (H/h aquals 20) the data were campiled for different resdings

ol the mercury colwam (4.9, k.b and 10.5 willimster) without any appreciable

deviations noted,

The secund grapa vas cosposed of four curyee showing the number of
cverkesd hits as a function of relative hugp{t A/ for ogirfcrent average
velocities V, of the leaders (V. equals 5.100, 2.k « 10° cm/sec both for &
xod and a cogle), These curves show that: (1) the ratio of hits is greater

# at the higher leader velocity, except for smsll E/n ratios when the discharges
hit the target in all cases; (2} for H/h equsla O %o 50 all the discharges
hit the targst (both rod and csble) at the higher lasder velocity; (3) the
curves of hite slops dowsward continucusly (concave upwardly) -- at B/b aquals
Zgg ihe number of hics varies from 12 to A8 percent (the rod curve for 2.4 -
10° ca/sac 1is the lovest -- i.e., laest hits).

Tt may bs corcluded from this second graph that: (1) the relative heigh*
at vhick lmeders will be oriented towar§ a grounded rod or cable increases
as the rate of lesder formatior (Va) ivcreawes; (2) for the lower ratw (Va)
of losder formaticn, ths cable received more hits for all values of relative
haight K/h, vheress for the higher V, the rod received slightly more hits
watil H/h equals 100, after which the cable was increasingiy a botter target

thar the rod.

Under actual corditions, ihe average velocity of the first lightning
leaders cam be differentiated in thair order of magnitnds, although thelr
velues are usualiy considerabiy greater “han the lsaders in laboratory
wninhibiizd high-voltage discharges. It may De assumed that the gverage
rate of formation «f most lightring lasders is of the srder of 10 centimeters
per second end over.

The table Delcr gives thue protection angles for a gingle grounded
cable for calculated heights of leader orientation of E/Mh - 10 ana hO.

Prohability
Angle cof of Being
_H_Lll ho ('h Protection Struck Remarks
10 0.75 35° - Data of A. A. fkopyan
40 0.75 L8° - Extrapolated date
¢ of A. A. Akopysn
40 0.75 y50 10~ A. P. Belyakov's
formula (1939)
ho 0.9 530 10-6 A. P. Belyakov's
formula

As may be szen from the table, iucreasing the value of H/h from 10 to 40
regrlte In o lm‘gt?r yretr 2tive angle. This was also found to be the case for cingle

ligntuirg roic.
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